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Title: Opening/closing roof structure 

ABSTRACT 
(Object) 

To provide an opening/closing roof structure which can be 
easily applied to a variety of buildings and the like and which 
intends lightening as well as space saving at storing the roof. 

(Constitution) 

A roof is formed being equipped with a plurality of air 
cushions 11 each of which is internally filled with air as a gas 
and freely discharged, and with clamp type rails 12 constituting 
a transfer means to freely transfer said air cushions 11, thereby 
to cope with any weather for the space and to answer multiple 
purposes. 
Claim (single) : 

An opening/closing roof structure equipped with a plurality of 
air cushions 11 filled internally with a gas and with a transfer 
means for freely transferring said air cushions 11. 

(0001) , 
(Detailed Description of the Invention) 

This invention relates to an opening/closing roof structure, 
and in particular, it is devised to design to cope with any weather 
and answer multiple purposes, of, for example, a natural turf soccer 
field and outdoor space. 
(0002) 

(Prior Art and the Subject to be Solved by the Invention) 

The conventional opening/closing roof constitutes the roof 
frame by a steel frame truss or the like, and its weight is great 
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so that the burden was placed on the roof load supporting parts. 
(0003) 

Further, a great volume is needed even for the storage space 
of the roof opening/closing part in the "open" state where the roof 
of the opening/closing roof structure is open thereby causing a 
design problem. 
(0004) 

Therefore, the opening/closing roof according to the conven- 
tional method could not be answered temporary construction and pur- 
pose from the viewpoints of weight, cost and the like. Further, 
the known opening/closing roof structures affect not a little a 
structural designing and an architectural planning because of their 
heavy weight, so that a weight saving is desired. 
(0005) 

To remove the above problems the object of the present invention 
is to provide an opening/closing roof structure which can be easily 
applied to various buildings and the like and which plans tightening 
of the roof and space saving when the roof is stored. 
(0006) 

(Means to Solve the Problems) 

The opening/closing roof structure relating to the present inven- 
tion which achieves said object, is equipped with a plurality of air 
cushions internally filled with a gas, and a transfer means for free- 
ly transferring the air cushions. 

(0007) 
(FUNCTION) 

In the above constitution, in the case of keeping the roof in an 
open state, the air cushions are transferred to one side or both 
sides, and it is made concentrated to open the roof. Further, when 
the gas (air) filled within the air cushions is withdrawn, . stored 
in the storing means by the transfer means, and re-used, i.e. in 
case the roof is closed, it may be operated such a way that the roof 
structure is returned to its original state from within the storing 
means, and the gas (air) is filled in the air cushions by a compres- 
sor or the like so as to form a roof. 

(0008) 

(EMBODIMENT) 

The opening/closing roof structure of the invention will be 



- 3 - 



described more in detail, by way of a suitable embodiment, with 
reference to the accompanying drawings. 

(0009) 

FIG. 1 shows an appearance of the opening/closing roof struc- 
ture relating to the present embodiment, and FIG. 2 shows the en- 
tirety of an air cushion. As shown in these Figures, the opening/ 
closing roof structure relating to the present embodiment is pro- 
vided with a plurality of air cushions 11 internally filled with 
air as a gas, and clamp type rails 12 constituting a transfer means 
for freely transferring the air cushions 11. 

(0010) 

An example of the air cushion 11 is shown in FIG. 2. The air 
cushion 11 is made in such a manner that two sheets of a film mate- 
rial 11 such a Teflon membrane are overlaid, they are circumferen- 
tially sealed, and air is poured thereinto. As a result, versatile 
shpes and designs can be adopted meeting the use conditions. Fur- 
thermore, it may configured in such a manner that the periphery of 
the air cushion 11 is provided with elastic members lib such as thin 
steel bar and its whole is surrounded with a wire 11c whereby un- 
necessary deformation is prevented thereby causing no trouble. 

(0011) 

FIG. 3 illustrates a sectional view of the air cushion 11. The 
air cushion 11 is made suitably movable on the clamp type rails 12 
via rollers lid. 
(0012) 

Being constituted as above, as shown in FIG. 1, it is possible 
that the air cushion 11 is moved by a driving means (not shown) to 
both the sides of the roof, and by concentration the roof is kept 
in an opening state (so-called "open" state). At that time, it may 
also be consituted such that the air cushions 11 are moved to both 
the sides whereafter they are stored within a storing means separate- 
ly provided, not limited to mere concentration. 

(0013) 
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FIG. 4 and FIG. 5 show one example of the storing method of 
an air cushion unit 1 in the "open" state of the roof. According 
to this storing method, the volume is reduced by discharging the 
air of the air cushion 11 so as to intend space saving of a 
storing part 13. 

(0014) 

FIG. 4 shows a system in which the air cushions 11 from which 
air has been withdrawn are piled and they are stored in a longitu- 
dinal state. That is, the storing part 13A of the embodiment shown 
in FIG. 4 is of such arrangement that a storage main part 15 of 
arranging a drawing-in rail 14a and a storage rail 14b which commu- 
nicate with the clamp type rail 12, is provided in one or both of 
the clamp type rail(s) 12, and that the aiir-discharged air cushions 
11 are stored being piled by plurality. This system makes it possi- 
ble that the air cushions 11 are taken in and out like sliding 
doors. In addition, when the roof is again formed, it will suffice 
that when the storage part 13A is taken out air is poured by means 
of a compressor or the like to reinstate it to its orginal shape. 

(0015) 

FIG. 5 is a system in which the air-withdrawn air cushion 11 
is stored in a wall or the like along the rail 12. That is, the 
storage part 13B shown in FIG. 5 is of such arrangement that only 
a drawing-in rail 14a communicating with the clamp type rail 12 
is disposed in the storage main part 15, and the elastic, deformable 
air cushion 11 from which air has been discharged, is stored in such 
a way of being pressed- in in order. This sytem is adoptable because 
the member lib for preventing deformation, being provided in the 
periphery of the air cushion 11, has a sufficient elasticity. 

(0016) 

According to the opening/closing roof structure of the above 
embodiment it is possible to plan lightening compared with known 
opening/closing roof, and therefore a free designing not constrained 
by structure becomes possible. Moreover, a scale reduction of equip- 
ment can be planned in roof running route relating to the movement 
of the roof, while lessening even the force required for driving the 
roof. For the above reasoning, the present invention becomes possi- 
ble in applying it to an opening/closing roof planned for construc- 
tion which has so far been considered to be structurally difficult. 
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(0017) 

Further, when the feature of having a function being filled 
with air in the air cushion 11, is taken advantage, air is with- 
drawn in the "open" state of the roof, in short at storing the air 
cushion, and the air cushion is re-used, it is adaped that the air 
is filled by a compressor or the like, whereby the storing space of 
the roof can be reduced. 

(0018) 

As a result, it is capable of planning the lessening of the 
burden loaded on the roof load supporting part, by constituting the 
opening/closing roof with air cushions to planning lightening of 
the roof. Thus, it becomes possible to apply an opening/closing 
roof,, based on the construction planning which has so far been 
considered to be structurally difficult under known techniques. 

(0019) 

Moreover, by utilizing the feature of having a function being 
filled with air in the air cushions and by pouring and discharging 
the air, it is capable of planning the reduction of the roof storing 
space in the roof "open" state. 

(0020) 

Further, being light weight even the driving equipment of the 
roof becomes small-scaled compared with conventional equipement. 
According to the present invention which,, in addition to such merits, 
is provided also a merit of low cost, it answers all weatherizing 
and multiple purposes of broad space, ranging from the giant space 
such as stadium to, for example, plaza. and pavilion, and further to 
arcade and mall provided in the commercial business facilities. 

(0021) 

(EFFECT OF THE INVENTION) 

As described above, according to the present invention, by 
using the opening/closing roof of light weight and low cost using 
the air cushions and by changing the shape of the air cushions 
themselves through air discharging, the storing space of the roof 
can be reduced. As a result, it is possible, too, to utilize the 
present structure as temporary equipement, not limited to roof, 
such as so-called temporary tents which cover outdoor space to be 
the subject for required period of time when needed. Such facili- 
ties become very advantageous for planning constructions. 
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(Brief Description of the Drawings) 

FIG. 1 is a schematic view of the opening/closing roof related 
to the present embodiment; 

FIG. 2 is an entire view of the air cushion related to the pre- 
sent embodiment; 

FIG. 3 is a- sectional view of the air cushion related to the 
present invention; 

FIG. 4 i,s a sectional view of the storing part of the air cushion 
related to the present embodiment; and 

FIG. 5 is a sectional view of the storing part of the air cushion 
related to the present embodiment. 

(Explanation of the Reference Numerals) 

11 ... Air cushions 

12 ... Clamp typs rails 
13a, 13b ... Storage parts 
14a . . . Drawing-in rail 
14b . . . Storing rail 

15 ... Storage main part 
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